INTRODUCTION
yet to be demonstratedwhetherthis is due to post-secretorycleavage of the GAG attachment domain,or synthesisandsecretionof coreprotein that bypassesthe GAG synthetic machinery.
There is evidencethat membersof the SLRP family may be "part-time" proteoglycans.
Overexpression of decorinandbiglycanyields significantamountsof secreted coreprotein devoid of glycosaminoglycan chains(5,6),the proportion of which appearsto be cell type-dependent andrelatedto the endogenous activity ofxylosyltransferase 2(the enzymethat catalyzesthe first sugartransfer reactioninitiating chondroitinsulfatepolymerization on a coreprotein substrate). The LRR domainof the SLRP family membersis unique within the superfamily in that it is flanked by cysteineclusters;at the N-terminalendof the LRR domainthere are four similarly spacedcysteineresiduesin a twenty aminoacidstretch which are involvedin disulfide bonds;
andat the COOH-terminalendtherearetwo cysteineresiduesalsobelievedto form an intrachain disulfidebond. The 24 aminoacidLRR consensus for membersof the SLRPfamily is x-x-I/V/L- (0) by the following equation:
The CD signal (mdeg) was converted to molar eUipticity m deg× 0.1 After equilibration of recombinant biglycan and decorin in 10 M urea for 16 hours, samples were analyzed by CD spectroscopy (Fig. 2, open circles) . The CD spectra for both biglycan (Fig. 2a, open circles) and decorin (Fig. 2c , open circles) in 10 M urea reflected a loss of CD signal typical of an absence of secondary structure.
CD spectroscopy was also used to examine the secondary structure of the core protein glycoforms of biglycan and decorin (Fig. 2) . The CD spectra for the biglycan core protein in phosphate buffer hada minima at215am (Fig.2b,solidcircles) , with a significantly broader curve than seen for the proteoglycan form (Fig. 2a) Comparison of the CD spectra of decorin core protein (Fig. 2d , solid circles) with the spectra of decorin proteoglycan (Fig. 2b, solid (Fig. 3a) . Peptidesequencing of bovinebiglycanhas shownthatthesecysteines form anintramoleculardisulfidebond(13). Comparison of the aminoacid sequence in this region revealsthat biglycananddecorinshare65%aminoacididentity. Fluorescence spectroscopy was usedto analyzethe environment of this tryptophanin nativeand denaturedbiglycan and decorin.
The fluorescent intensityfor all four glycoformsincreased in the presence of 10 M urea (Fig. 3b-e, closedcircles)relativeto the intensityin phosphate buffer (Fig. 3b-e,solid circles) . Thesedata indicatethat the emissionfrom the tryptophanin the nativeglycoforms is quenched. Biglycan proteoglycanin PBS hada maximumemissionwavelength of 342 nm (Fig. 2b, opencircles) and afterdenaturation the peakemissionwavelength was shifted to 352 nm (Fig. 2b, closedcircles) .
The maximumemissionwavelength of decorinproteoglycanin PBS was 345 nm [ Fig. 2d , solid circles);in 10M urea,the emissionwavelength shiftedto 354 nm [ Fig. 2d , open circles). These resultssuggestthatthe tryptophanin nativebiglycananddecorinis partially buried; in denatured biglycananddecorin, thetryptophanis exposed to apolarenvironment.
The magnitudeof the peak emissionwavelength' shift for the native and denatured core protein forms of biglycan [ Fig. 3c ) was similar to that observed for the proteoglycan form (Fig. 3b) . The intrinsic fluorescence spectra for biglycan core protein revealed that the native protein had an emission maxima at 341 nm (Fig. 3c , solid circles) which shifted to 353 nm for the denatured protein (Fig. 3d, open circles) . Therefore, it appears that the tryptophan is in a similar environment in both glycoforms of biglycan. The spectra for native decorin core protein had a peak emission which indicates that the microenvironment of the tryptophan in these two glycoforms may be different. The decofin core protein (Fig. 3e ) is more solvent exposed in the native state relative to the decorinproteoglycan (Fig. 3d) . However, takentogetherthesesubtledifferencessuggestthat theC-terminaldomainis structured similarly amongall four glycoforms.
Urea denaturation curves -To further characterize structural differences between biglycan and decorin, the conformational stability was investigated. Urea denaturation curves were determined for each glycoform of biglycan and decorin. The CD spectra (shown in Fig. 2) revealed the maximal CD signal difference between native and denatured proteoglycan was at 220 nm, and this I wavelength was used to monitor changes in the CD signal as unfolding occurred. The denaturation curves generated for the proteogIycan forms of biglycan and decorin are complex (Fig. 4) , but highly reproducible, and were not amenable to curve fitting algorithms. The denaturation curve for biglycan proteoglycan indicates the protein is very susceptible to urea denaturation based on the limited pre-transition baseline from 0-0.5 M urea (Fig. 4a) The urea-induced unfolding of the core protein glycoforms of biglycan and decorin was also examined. Biglycan core protein (Fig. 4c) had a pre-transition between 0-1.5 M urea, a sharp transition between 1.5-2.5 M, followed by a slowly increasing post-transition above 3.5 M urea.
The denaturation curve for decorin core protein was similar to both the biglycan core protein and the decorin proteoglycan glycoforms, with a pre-transition region at 0-1.0 M, a transition from 1.0-2.0 M urea, and a similar post-transitional baseline at higher urea concentrations (Fig. 3d) .
Reversibility
of unfolding -Reversibility of unfolding is an important parameter when defining corrformational stability.
All four glycoforms were equilibrated in 10 M urea and then diluted to a urea concentration of 1.0 M urea, at a final concentration of 10 12¢I. This preparation was compared with glycoforms (10 _M) that had been equilibrated directly in 1 M urea or 10 M urea.
The effect on secondary structure was examined by far-UV CD spectroscopy (Fig. 5) . All of the refolding profiles (Fig. 5, triangles) demonstrate that none of the glycoforms were able to refold to their original conformation after exposure to 10 M. The biglycan proteoglycan in PBS (Fig. 2a, solid circles) and 1.0 M urea (Fig. 4a, solid circles) had similar CD profiles, with a minima of 215 nm. After exposure to 10 M urea and subsequent dilution to 1 M urea, the minima shifted to 213 nm and the curve was significantly broader (Fig. 4a, triangles) . Decorin proteoglycan equilibrated in 1 M urea overnight had a similar spectra to native proteoglycan (Fig. 4c, closed circles) . When the urea concentration was diluted back to 1 M urea, the secondary structure was reproducibly different to the CD spectra of the native proteoglycan, exhibiting a minima at 214 nm and a significantly broader curve (Fig. 4c, triangles) . The biglycan core protein in PBS and in 1 M urea (Fig. 4b, squares) had a minima~218 nm, which was shifted to 209 nm in the refolded spectra (Figl 4b, triangles) . The spectra for decorin core protein in 1.0 M urea (Fig. 4d, circles) had a minima at 216 rim, and the refolded protein (Fig. 4d, triangles) had a spectra with a minima at 214 nm. These spectra clearly demonstrate these refolded glycoforms do not appear to assume the same secondary structure as in the native state, under the conditions used. Indeed, it is possible that the refolded form has a molten globule-like structure that may regain a secondary structure but does not resemble the native folded protein (21).
In summary, comparison of the biophysical properties of biglycan and decorin indicates that these small leucine-rich repeat proteoglycans have different overaU secondary structures, as assessed by circular dichroism spectroscopy. However, fluorescence spectroscopy indicates that the conserved tryptophan in the C-terminal di-sulfide bonded domain is in a similar environment for both biglycan and decorin. A qualitativeanalysisof conformational stabilityrevealedthe possibility of multiple transitions during urea-inducedunfolding of biglycan proteoglycan,in contrast biglycan core protein and the decorin glycoforms appear to follow a two-state unfolding mechanism.
Glycosylationalsohaddifferentialeffectsonthe structureandStabilityof biglycan,but not decofin.
The coreproteinform of biglycanis morestablethanthe proteoglycan, andthey appearto assume different structuresin solution. This is in contrastto the decorin core protein,which assumesa similar conformationindependent of substitution with a glycosaminoglycan chain. 
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